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aesthetics. For this and other reasons, in many 

clinical cases, the preoperative analysis and the 

treatment planning should also be conducted in 
collaboration with experts in other fields. 

The study of dentofacial deformities is based 
on three different sequenced analyses: 

e Direct and photographic clinical facial analy- 
ses, which dictate the need for surgery to 
change the facial appearance 

e Intraoral and dental cast analysis, which is nec- 
essary to assess the malocclusion in its two com- 
ponents: intra-arch and interarch relationships 

e Cephalometric analysis, which can add new 
data, measure some parameters, and permit, 
through the creation of the visualization of 
treatment objectives, an in-depth study of the 
effects of jaw surgery on skeletal, dental, and 
soft tissue spatial position 


9.1 The Basic Components 


of Dentofacial Deformities 


Understanding a dentofacial deformity clinical 
case can be made easier by the identification of 
its basic components: 

e Anterior vertical excess or deficiency 

e Class III or II sagittal discrepancy 

e ‘Transverse discrepancies and asymmetry 


9.1.1 Anterior Vertical Excess 

The anterior vertical excess has been given many 
other terms, such as vertical maxillary excess, 
hyper divergent skeletal pattern, high-angle case, 
long face, and skeletal open bite. 

Figure 9.1 shows a clinical case! in which 
many of the external morphological and skeletal 
characteristics of the anterior vertical excess are 
present. Analyzing the frontal view (Fig. 9.1a), 
we note a clear elongation of the vertical axis of 
the face, with a reduction in the facial widths. 
The mandibular outline is asymmetric at the 


'The complete clinical facial photographic documentation 
of this case is available in Sect. 4 on Springer Extra 
Materials (extras.springer.com) (Clinical Case No. 4). 
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angles, and a general impression of flatness of the 

malar, infraorbital, paranasal, cheek, and chin 

regions is perceived. 

The oblique view (Fig. 9.1b) confirms the flat- 
tening of the malar, infraorbital, cheek, parana- 
sal, and chin regions. In particular, the ogee curve 
outline, in all its components, is constituted of 
long and nearly straight tracts joined together 
with open angles. 

The profile view (Fig. 9.1c) adds the following 
important diagnostic elements: 

e The total anterior facial height is augmented. 

e All the anterior facial thirds appear to be 
augmented. 

e The flatness of the malar, infraorbital, parana- 
sal, cheek, and chin regions is confirmed. 

e The nose appears to be long. 

e The upper lip outline is clockwise rotated with 
a lack of anterior projection. 

e The labiomental fold is flat. 

e The mandibular border outline is partially hid- 
den and clockwise rotated. 

e The total chin-throat—neck outline length is 
reduced with an open cervicomental angle. 
The intraoral view (Fig. 9.1d), despite the 

external facial morphology, shows a molar class 

I, an anterior dental malocclusion with no ante- 

rior open bite. 

The cephalometric tracing (Fig. 9. le), obtained 
from the cephalograms in the lateral view, per- 
mits the correlation of the facial profile with the 
shape and spatial position of some of the dental 
and skeletal supporting structure. 


9.1.2 Anterior Vertical Deficiency 


The anterior vertical deficiency is characterized 
by the opposite features of the vertical excess and 
is also called vertical maxillary deficiency, hypo- 
divergent skeletal pattern, low-angle case, short 
face, and skeletal deep bite. 

Figure 9.2 shows a clinical case? in which many 
of the external morphological, skeletal, and dental 


The complete clinical photographic documentation of 
this case is available in Sect. 4 on Springer Extra Materials 
(extras.springer.com) (Clinical Case No. 5). 
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Fig. 9.1 A clinical case of 
anterior vertical excess. 
Frontal (a), oblique right (b), 
profile (c), intraoral right 
views (d), and cephalometric 
tracing (e) 


characteristics of the anterior vertical deficiency 
are present. Analyzing the frontal view (Fig. 9.2a), 
we note a short vertical axis of the face with a large 
reduction of the lower facial third height and the 
relative increase of all facial widths. 

The oblique view (Fig. 9.2b) confirms the 
large reduction of the lower face height, also 
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drawing attention to the long and overprojected 
nose. 
The profile view (Fig. 9.2c) confirms and adds 
some important diagnostic elements such as: 
e Reduction of the lower anterior face height; 
conversely, the central and upper anterior 
facial third may appear augmented. 
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Fig. 9.2 A clinical case of 
anterior vertical deficiency. 
Frontal (a), oblique right (b), 
profile (c), intraoral anterior 
views (d), and cephalometric 
tracing (e) 


e The nose appears to be long. 

e The upper lip outline is counterclockwise 
rotated and excessively concave. 

e The labiomental fold is extremely deep and 
unnatural. 

e The mandibular border outline is counterclock- 
wise rotated in a nearly horizontal position. 
This affects the chin projection, which seems 
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to be increased; nevertheless, this is not suffi- 

cient to obtain a pleasant cervicomental angle. 
e The throat length is extremely short. 

The frontal intraoral view (Fig. 9.2d), accord- 
ing to the external facial morphology, shows the 
anterior dental deep bite (the lower teeth are 
totally hidden by the upper incisors and cuspids). 
The cephalometric tracing (Fig. 9.2e), obtained 
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from the cephalograms in the lateral view, per- 
mits the correlation of the facial profile with the 
shape and spatial position of some of the dental 
and skeletal supporting structure. 


9.1.3 Class Ill Sagittal Discrepancy 


The class III sagittal discrepancy brings together 
many deformities common to an anteriorly posi- 
tioned lower third of the face and/or a posterior- 
positioned middle third. 

Figure 9.3 shows a clinical case? in which 
many of the external morphological, skeletal, and 
dental characteristics of the class III sagittal dis- 
crepancy are present. Analyzing the frontal view 
(Fig. 9.3a), we note the depressed infraorbital 
and paranasal regions with a tendency toward an 
inferior scleral show. The total facial height and 
the facial widths seem proportioned, whereas a 
general impression of flatness of infraorbital, 
paranasal, and cheek regions is perceived. 

The oblique view (Fig. 9.3b) confirms the flat- 
tening of the infraorbital, cheek, and paranasal 
regions; in particular, the ogee curve outline 
shows the tendency toward a concave face due to 
midface retrusion. 

The profile view (Fig. 9.3c) confirms and adds 
some important diagnostic elements such as: 

e The total anterior facial height appears to be 
increased." 

e The flatness of malar, infraorbital, cheek, and 
paranasal regions is confirmed. 

e The lower third of the nose appears to be nor- 
mal in spite of the lack of skeletal support. 

e The upper lip outline is clockwise rotated. 

e The chin is slightly overprojected. 

e The labiomental fold is normally shaped. 

e The mandibular border outline is well defined 
and clockwise rotated. 


`The complete clinical photographic documentation of 
this case is available in Sect. 4 on Springer Extra Materials 
(extras.springer.com) (Clinical Case No. 6). 


‘This affirmation contradicts the previous one based 
on frontal view analysis; whenever this happens, it is 
preferable to follow the indication obtained from the 
frontal and oblique views because patients principally 
judge themselves utilizing these projections when looking 
in the mirror. 
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e The total chin—-throat—neck outline length, as 
well as the cervicomental angle definition and 
degree, are pleasing. 

The oblique right intraoral view (Fig. 9.3d) 
shows a dental malocclusion with molar and 
canine class III, partial anterior reverse overjet, 
and anterior dental crowding of the lower ante- 
rior teeth. 

The cephalometric tracing (Fig. 9.3e), obtained 
from the cephalograms in the lateral view, per- 
mits the correlation of the facial profile with the 
shape and spatial position of some of the dental 
and skeletal supporting structure. 


9.1.4 Class Il Sagittal Discrepancy 


The class II sagittal discrepancy brings together 
many deformities common to a posteriorly posi- 
tioned lower third of the face (more frequent) 
and/or an anteriorly positioned middle third (less 
frequent). 

Figure 9.4 shows a clinical case? in which many 
of the external morphological, skeletal, and dental 
characteristics of the class II sagittal discrepancy 
are present. Analyzing the frontal view (Fig. 9.4a), 
we note an evident facial asymmetry, a large and 
deviated nose, and a reduced chin width. 

The right oblique view (Fig. 9.4b) reveals the 
flat malar, infraorbital, cheek, paranasal, and chin 
regions. The ogee curve outline, in this particular 
case, helps the observer to recognize the extreme 
grade of the chin underprojection. 

The profile view (Fig. 9.4c) adds the following 
important diagnostic elements: 

e The facial profile is convex, which is primarily 
due to the clockwise overrotated mandible. 

e The flatness of the malar, infraorbital, cheek, 
paranasal, and chin regions is confirmed. 

e The upper lip outline is slightly clockwise 
rotated. 

e The labiomental fold is flat. 

e The chin is severely underprojected. 

e The mandibular border outline is clockwise 
rotated. 


`The complete clinical photographic documentation of 
this case is available in Sect. 4 on Springer Extra Materials 
(extras.springer.com) (Clinical Case No. 7). 
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Fig. 9.3 A clinical case of 
class III dentofacial 
deformity. Frontal (a), 
oblique right (b), profile (c), 
intraoral right oblique views 
(d), and cephalometric 
tracing (e) 





e The total chin—-throat—neck outline length is the presence of overjet between the upper 
reduced with an open cervicomental angle. and lower incisors, as well as the molar 
e The throat length is extremely short. The class II relationship, and confirms the clock- 
cephalometric tracing (Fig. 9.4d), obtained wise rotation of the mandible and the chin 


from the cephalograms in lateral view, shows underprojection. 
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Fig. 9.4 A clinical case of 
class II dentofacial deformity. 
Frontal (a), oblique right (b), 
profile views (c), and 
cephalometric tracing (d) 


9.1.5 Transverse Discrepancies 
and Asymmetry of the Jaws 


An asymmetric arrangement of the dental arches is 
frequently associated with a corresponding facial 
asymmetry. The clinical case presented in Fig. 8.5 
in the previous chapter is a clear example of that 
association. Analyzing the frontal and left views of 
the dental cast (Fig. 8.5a, b), we note these points: 
e The mandibular midline is deviated on the left 
compared to that of the maxillary. 
e Some teeth on the left side (colored in Fig. 8.5b) 
are in a reverse overbite relationship. 
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e The line connecting the two lower cuspids as 
well as the occlusal plane of the mandibular 
arch is counterclockwise rotated. 

The facial frontal view (Fig. 8.5c) confirms 
that the facial asymmetry is coherent with the 
intraoral findings. In particular: 

e The line connecting the two labial commis- 
sures is tilted counterclockwise. 

e The chin is deviated to the left. 

Figure 8.5c also shows some reference planes 
utilized in the assessment of the facial asymme- 
tries, such as the lines connecting the medial can- 
thus, the upper palpebral folds, or the apex of the 
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eyebrows. Each of these lines must be checked in 
order to confirm their symmetry and therefore 
their reliability. 


9.1.6 The Immense Number 
of Combinations of Different 
Types and Grades of the Basic 
Components of Facial 
Deformities 


In a real clinical situation, there is almost never 
an isolated basic component of a facial deformity 
in a patient, and the grade of the deformity also 
varies greatly. 

The real cases presented here in Figs. 9.1, 9.2, 
9.3 and 9.4 and in Fig. 8.5 for demonstration pur- 
poses have one weak point: they are without 
doubt a mix of these basic components, so the 
preoperative clinical analysis still is not finished 
with the understanding of the most obvious ele- 
ment but must continue until a complete assess- 
ment of the case is done. 

Nevertheless, in the initial steps of the analy- 
sis, any written notes should be based on the 
clinical assessment without taking precise metric 
or angular measurements. At this early stage, a 
rigid “computerized” method of analysis, with its 
normative values, must be avoided. 


9.2 Direct and Photographic 
Clinical Analysis for 


Dentofacial Deformities 


The biggest mistake we can make, when dealing 
with dentofacial deformities, is to limit our atten- 
tion only to the jaw relationships. A severely 
retruded maxilla, for example, profoundly influ- 
ences the aesthetics of the lower lids, zygomatic 
and orbital, nasal and paranasal, upper and lower 
lips, mandibular, and chin regions. For that rea- 
son, before continuing to read this chapter, I sug- 
gest that the reader should be familiar with the 
basic facial analysis (Chap. 5), the eyes and orbital 
analysis (Chap. 6), the nasal analysis (Chap. 7), 
and the lips, teeth, chin, and smile analysis (Chap. 
8); furthermore, some points reported in the 
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previous analysis checklists must be incorporated 
into the dentofacial analysis checklist. 

When dealing with dentofacial deformities, 
during examination and photographic documen- 
tation, it 1s extremely important to obtain a 
relaxed lip position, a relaxed-rest mandibular 
position, and again the natural head position. 
How to obtain the natural head position is 
described in Chap. 3. In order to help the patient 
achieve the relaxed lip position, the examiner 
asks him to relax, strokes the lips gently, and 
takes multiple pictures on different occasions; an 
additional assessment of the lips is obtained with 
successive casual observations while the patient 
is unaware of being observed [2, 4]. 

Some authors [2, 13, 14] favor performing the 
direct and photographic analysis in centric rela- 
tionship or centric occlusion, which means main- 
taining the two dental arches in contact, with the 
mandibular elevator muscles contracted. I dis- 
agree with this because normally a person is only 
in this position while swallowing, obtaining it for 
a fraction of a second. Maintaining it for a minute 
is a difficult task for patients because of the need 
for continuous muscle strain and the unnatural 
mandibular position. 

Instead, for my basic aesthetic considerations, 
I want a relaxed position of the mandible in every 
case, doing a further facial examination in the 
close bite position only if a large difference in 
soft tissue arrangement exists between the two, 
as shown in Fig. 9.5. 

As a general rule, in the clinical assessment of 
the total and regional vertical facial heights, it is 
possible to highlight more or less pronounced 
curves and more or less acute angles. In particu- 
lar, the long face in profile and oblique views can 
be seen as an open accordion (Fig. 9.6a) with 
obtuse angles and flat curves, whereas a short 
face can resemble a closed accordion (Fig. 9.6b) 
with acute angles and pronounced curves. 

Particular attention should be given to the 
cheekbone—nasal_ base—lip curve contour 
described by Arnett and Bergman [3]. In a sub- 
ject with good facial proportions, it is composed 
of a convex, anteriorly facing, uninterrupted line 
that starts just anterior to the ear, follows the 
zygomatic arch, passing through the cheekbone 


9.2 Direct and Photographic Clinical Analysis for Dentofacial Deformities 133 


Fig. 9.5 Differences in facial 
soft tissue adjustment in the 
same subject in his habitual 
posture (a) and in the close 
bite mandibular position (b). 
The patient obtains the latter 
condition only during the act 
of swallowing 


point, extending anterorinferiorly reaching the 
maxilla point, which constitutes its most anterior 
point, and then ending lateral to the commissure 
of the mouth (Fig. 9.7). 

A maxillary retrusion is clinically related to a 
straight or concave cheekbone-nasal base-lip 
curve contour at maxilla point, a flat cheekbone 
point, and a clockwise rotation of the lower lid 
inclined in profile view, whereas the ogee profile 
on oblique view shows a flat outline at the level 
of the malar eminence (Fig. 9.8). 

Utilizing the frontal and oblique views, further 
attention should be given to the triangular area 
situated between the nasal base at the alar crease 
junction and the upper end of the nasolabial sul- 
cus, the paranasal triangle, evaluating its depth. 
Again, a maxillary hypoplasia is associated with 
a deep paranasal triangle (Fig. 9.9). 

In order to visualize the relationship between 
the maxillary anteroposterior position, the nasal 
tip projection, and the chin projection better, 
I suggest drawing three angles over the life-size 
profile view photograph. The first is the angle 
obtained by connecting glabella, nasal tip, and 
soft tissue pogonion (G’-P-Pog’); the second 
is the angle obtained by connecting glabella, 
subnasale, and soft tissue pogonion (G’-Sn-Pog’), 





also called the angle of facial convexity; and the 
third is the angle obtained by connecting glabella, 
alar crease junction, and soft tissue pogonion 
(G'-ACJ-Pog’). Even if I do not measure these 
angles, simple observation of the drawing helps 
in finding and differentiating the anteroposterior 
relationships of the maxilla, chin, nasal tip, and 
anterior nasal spine, as shown in the clinical 
examples in Fig. 9.10. 

The lip outline is evaluated considering the 
maxillary and mandibular sulcus contours, which 
should be two gentle concavities [3], as well as 
the anteroposterior relationship between the 
labrale superior and inferior, whose projection 
should differ minimally (Fig. 9.11). 

The upper lip length should be considered in 
its absolute and relative values. It is the distance 
from subnasale and upper lip inferior, called 
“labial ledge” by Hoefflin [8], and should be 
between 19 and 22 mm [3]. Sometimes an appar- 
ently short upper lip can be confused with verti- 
cal maxillary excess, which also produces an 
increased upper incisors exposure, or a clock- 
wise-rotated nasal tip, which “hides” the upper 
lip; in contrast, the counterclockwise-rotated 
nasal tip makes the upper lip appear longer 
(Fig. 9.12). 
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Fig.9.6 The long face in 
profile and oblique views can 
be seen as an open accordion 
(a) with obtuse angles and 
flat curvatures, whereas the 
short face can resemble a 
closed accordion (b) with 
acute angles and pronounced 
curves 


Another important step in the dentofacial 
deformities analysis is the assessment of the 
chin—throat—neck profile, as well as the mandibu- 
lar border contour. The main points to consider 
are: 

e Mandibular size. More than its absolute size, 
it is important to consider the relative dimen- 
sions and the supporting action offered to the 
overlying soft tissue, as well as the shape of 
the mandibular contour. 

e Mandibular incline in profile view. Counter- 
clockwise rotation of the mandible increases 
the chin projection, shortens the lower facial 
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third height, and usually favorably affects the 
chin-throat—neck profile. In contrast, the man- 
dibular clockwise rotation decreases the chin 
projection, increases the lower facial third 
height, and usually worsens the chin—throat— 
neck profile (Fig. 9.13).° 

Mandibular border definition from angle to 
chin. A thin soft tissue envelope and mandibu- 
lar counterclockwise rotation produce a well- 
sculptured border, whereas a poor definition is 


‘See also the clinical cases in Fig. 5.17. 
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Fig. 9.7 The cheekbone- 
nasal base—lip curve contour 
described by Arnett and 
Bergman in frontal (a), 
oblique (b), and profile views 
(c) of a subject with good 
facial proportions. The 
cheekbone point, in a subject 
with good facial proportions, 
is the apex of osseous 
cheekbone that is located 
20-25 mm inferior and 

5—10 mm anterior to the outer 
canthus of the eye when 
viewed in profile and is 
20-25 mm inferior and 

5—10 mm lateral to the outer 
canthus of the eye when 
viewed frontally. A flat 
cheekbone point is often 
associated with malar 
deficiency and maxillary 
hypoplasia. The maxilla point 
is the most anterior point on 
the continuum of the 
cheekbone-nasal-lip contour 
described by Arnett and 
Bergman and is an indicator 
of maxillary anteroposterior 
position [3] 








due to fat accumulation and mandibular clock- ¢ The throat length (NTP-Me’). This is the dis- 


wise rotation. The definitions of mandibular 
angle and posterior third of mandibular border 
are also variable, depending on the volume of 
the masseter muscle. 

Chin shape at rest and chin dynamics. As 
reported in Chap. 8, the assessment of the 
bony as well as the soft tissue components that 
determine the external chin shape is of para- 
mount importance. The profile assumed by the 
subject when sustaining the lip seal with mus- 
culature contraction should also be noted. 


tance between neck-—throat point (NTP) and 
soft tissue menton (Me’) on the lower facial 
outline (Fig. 9.14). The throat length is prefer- 
ably assessed clinically to be short or long and 
not measured instrumentally [3]. 

The throat incline. This is the angle formed 
between the throat outline and the horizontal 
plane passing through the soft tissue menton; 
a favorable incline is that which remains 
over or near the horizontal plane, whereas an 
excessively downwardly oriented incline is 
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Fig. 9.8 Profile and oblique views of 
three subjects (a—c) with maxillary 
retrusion in which the cheekbone-nasal 
base—lip curve contour displays a flat 
cheekbone point, a posterior positioned 
maxillary point, and a clockwise 
rotation of the right lower lid incline in 
profile view, whereas the ogee profile 
on oblique view shows a flat outline at 
the level of the malar eminence 


Dentofacial Deformities 
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Fig. 9.9 Assessment of the 
paranasal triangle. In these two 
cases, the maxillary hypoplasia is 
associated with a deep paranasal 
triangle, the triangular area situated 
between the nasal base at the alar 
crease junction and the upper end 
of the nasolabial sulcus (a—e) 
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Fig. 9.10 In these profile 
views of six different cases, 
three angles are superim- 
posed. The first is the angle 
obtained by connecting 
glabella, nasal tip, and soft 
tissue pogonion (G’-P-Pog’); 
the second is the angle 
obtained connecting glabella, 
subnasale, and soft tissue 
pogonion (G'-Sn-Pog’), also 
called the angle of facial 
convexity; and the third is the 
angle obtained connecting 
glabella, alar crease junction, 
and soft tissue pogonion 
(G'-ACJ-Pog’). A normal 
maxilla may be associated 
with a slight overprojected 
nasal tip (a) or an over- 
projected chin (b), whereas a 
hypoplasic nasal base and 
maxilla may be associated 
with a normal nasal tip and 
chin projection (¢), an 
overprojected nasal tip (d), 
an underdeveloped nasal 
spine (e), and an over- 
projected nasal tip and a 
mandibular retrusion (f) 





associated with poor aesthetics of the lower 
face. Again, it is not measured instrumentally 
but only clinically assessed (Fig. 9.14). 

e Hyoid bone spatial position. The vertical and 
anteroposterior hyoid bone position greatly 
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affects the throat length and incline and the sub- 
mental—neck angle due to the need for a supero- 
posteriorly positioned hyoid bone for favorable 
aesthetics. Palpation and lateral cephalograms 
help in differentiating a malpositioned hyoid 
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Fig. 9.11 The upper and 
lower lip outline should be 
two gentle curves with 
minimal differences in 
anteroposterior projection 
(reference points and 
Ricketts’ lips projection 
reference E-line: 7 nasolabial 
sulcus, 2 nasal tip, 3 
subnasale, 4 labrale superior, 
5 stomion, 6 labrale inferior, 
7 lip commissure, & 
labiomental sulcus, 9 soft 
tissue pogonion, 70 soft 
tissue menton, // Ricketts’ 
E-line) (a). In a skeletal 
anterior vertical deficiency 
case, either in close bite (b) 
or in mandibular rest position 
(c), the lip outline contours 
present deep curves, whereas 
in anterior vertical excess, the 
lip outline contours present 
flat curves (d). In a skeletal 
class III discrepancy case, the 
labrale inferior is usually in 
front of the labrale superior 
(e) and vice versa for a 
skeletal class II discrepancy 


case (f) 








bone from muscular bulging or true fat accumu- 
lation. 

e Soft tissue thickness. The submental — throat- 
neck is one of the facial regions most 
prone to fat accumulation. Palpation helps in 


differentiating muscular bulging from true fat 
accumulation. 

Soft tissue redundancy and ptosis. Even if 
skin excess and platysma banding, as with 
many other problems, are associated with the 
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Fig. 9.12 The clockwise rotation of the nasal tip makes 
the upper lip appear shorter, whereas the counterclock- 
wise rotation makes the upper lip appear longer 


aging process described in Chap. 10, they 

must also be investigated and assessed in 

middle-aged subjects in order to differentiate 
between the various causes of the aesthetic 
problems. 

In the case of an aesthetically poor chin- 
throat—neck profile, it is mandatory to separate 
the skeletal factors, such as the dimension, shape, 
and orientation, from the soft tissue factors related 
to the skin, platysma muscle, and fat. 


9.3 The Youthful Neck 

As for other facial regions, defining the ideal chin— 
neck features helps us to understand and analyze 
the clinical problems. Although the approach of 
Ellenbogen and Karlin [6], which utilizes five 
visual criteria in the assessment of the neck, and 
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CW 


Fig. 9.13 The degree of mandibular incline is associated 
with many other features of the lower facial third. A man- 
dibular clockwise (CW) rotation increases the chin projec- 
tion, shortens the lower facial third height, and usually 
favorably affects the chin-throat-neck profile. In contrast, 
a mandibular counterclockwise (CCW) rotation decreases 
the chin projection, increases the lower facial third height, 
and usually worsens the chin—-throat-neck profile 


Dedo’s classification of neck laxity [5] were 
devised for rhytidectomy patients, they are reported 
here because of the strong relationship between 
dentofacial deformities and neck problems. 

The five visual criteria of Ellenbogen and 
Karlin [6] characterizing the ideal youthful neck 
are (Fig. 9.15): 

1. The presence of a distinct mandibular border 
from mentum to angle with no jowl overhang 

2. Subhyoid depression, which is a slight recess 

below the apex of the cervicomental angle’ 

. Visible thyroid cartilage bulge 

4. Visible anterior border of sternocleidomastoid 
muscle distinct in its entire length from the 
mastoid to sternum 

5. Cervicomental angle between 105° and 120° 


W 


7I utilize the radius of curvature of the cervicomental angle 
for the second visual criteria. The ideal radius is rather small 
to give a well-defined cervicomental angle, whereas a long 
radius is related to an obtuse angle and poor aesthetics. 


9.4 Intraoral and Dental Cast Analysis 


at 





Fig. 9.14 Clinical evaluation of throat length and throat 
incline. A clinical case of long throat length and upwardly 
rotated throat incline (a) compared with the converse con- 
dition of a short throat length and downwardly rotated 
throat incline (b) 


The classification of Dedo [5], which consists 
of six different classes, considers the different 
causes of neck aesthetic problems: 

e Class I describes the case of no or minimal 
deformity still compatible with a youthful neck. 

e Class II describes the case in which only skin 
laxity is present. 

e Class III describes the case of excess of fat 
accumulation. 
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Fig. 9.15 A clinical case of a youthful neck. This shows 
a well-defined inferior mandibular border, cervicomental 
contour, and anterior border of the sternocleidomastoid 
muscle with a cervicomental angle of 103° 


e Class IV refers to the presence of platysmal 
banding. 

e Class V refers to the presence of microgenia 
(literally, this term identifies an underprojected 
chin) or retrognathia (literally, this term iden- 
tifies a hypoplastic and retruded mandible). 

e Class VI refers to the presence of a low-posi- 
tioned hyoid bone. 

Itis obvious that more than one of Dedo’s classes 
may be combined in the same clinical case. 


Intraoral and Dental 
Cast Analysis 


9.4 


Intraoral and dental cast analysis is vital for the 
comprehension of dentofacial deformities and 
should be part of the background of all profession- 
als dealing with facial aesthetics. In particular, the 
dental cast is the most utilized and easiest solid 
reproduction of a portion of the human body to 
obtain; it is also familiar to the patient himself, and, 
for these reasons, I utilize it extensively as a visual 
tool during the patient communication process. 
The basic elements of dental analysis are illus- 
trated in Chap. 8, to which the reader is referred. 
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9.5 Cephalometric Analysis 
9.5.1 A Personal View on 


Radiographic Cephalometry 


Orthodontics applied to jaw surgery was one of 
my earliest professional interests, and, as a con- 
sequence, over a couple of years, my library was 
full of books and articles on cephalometrics, and 
every day at least one new head film was in my 
viewbox for tracing and analysis. The head of the 
department often gave me the cephalograms from 
his clinical cases, and during 1989, I was in Milan 
every Friday attending the orthodontic section of 
the dental school, where the then chief was 
famous for his cephalometric analysis. 

Cephalometrics is a demanding form of analy- 
sis, many points of reference are hidden in the 
depths of the face, and others are simply nonexis- 
tent (artificially constructed); it also requires ana- 
tomical, dental, and radiological knowledge, and 
it is a time-consuming activity. To control every 
step of the procedure, you need to know how to 
position the patient’s head in the cephalostat; how 
to adjust the x-ray generator (time of exposure, 
milliampere, kV) in relationship to the skeletal 
structure, the film type, and the rare earth intensi- 
fying screen; and how to process the film. For 
these reasons, 10 years ago I decided to equip my 
office with the appliance for personally taking 
the cephalograms. 

To complicate this field further, hundreds of 
different cephalometric analyses were published, 
giving the clinicians an immense number of dif- 
ferent parameters and a correspondingly difficult 
technical language. 

After 15 years of daily clinical experience, I 
am sure that I need less data from cephalometrics 
and more data from other sources in order to give 
better treatment to my patients. The evidence that 
cephalometric analysis is not decisive for plan- 
ning orthodontic treatment was practically dem- 
onstrated in 1991 by Han and coworkers [7]. 

However, I still recommended that my young 
colleagues spend a regular part of their time 
studying and practicing it because: 

e One of the largest group of specialists work- 
ing with the face, the orthodontists, uses 
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cephalometrics to classify, define, treat, and 
follow-up their clinical cases, and we all need 
to communicate with one another. 

e The comparison of serial tracing is one of the 
best methods of studying what has happened 
to the facial profile and skeletal structure in a 
given clinical case, not only with orthodontic 
treatment but also with surgery. 

e In the first years of practice, the other forms of 
analysis are not sufficiently developed to be uti- 
lized without an extra “cephalometric control.” 
We need cephalometric analysis early in our 

career in order to develop, whereas later we need 

to surpass cephalometric analysis to continue to 
develop. 


9.5.2 Essential Radiographic 
Cephalometry 


The most utilized cephalometric analyses contain 
a collection of parameters, which can be divided 
into three subgroups: dental, skeletal, and soft tis- 
sue analysis. The following paragraphs report a 
limited selection of the basic cephalometric mea- 
surements obtainable from the lateral cephalomet- 
ric tracing; these are included with the main purpose 
of encouraging the reader to discover more about 
cephalometric analysis in his future practice. 


9.6 Dental Cephalometric Analysis 
The main scope of dental cephalometric analysis 
is to study the spatial position of the upper and 
lower central incisors. Every angle or distance 
measured must be correlated to the clinical find- 
ings reported in Chap. 8. 


9.6.1 Interincisal Angle 

The interincisal angle is drawn by passing a line 
through the incisal edge and the apex of the root 
of the maxillary and mandibular central incisors. 
Its normative value is 130°. In the case of a more 
acute value, one or both of the incisors are exces- 
sively labial (anteriorly) inclined, whereas in the 
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Fig. 9.16 Interincisal angle. Its normative value is 130° 


case of a more obtuse value, one or both of the 
incisors are excessively lingual (posteriorly) 
inclined (Fig. 9.16). The measurement of the 
interincisal angle does not by itself clarify which 
set of incisors (the upper or the lower) is abnor- 
mally inclined. 


9.6.2 Angle Between the Upper 
Central Incisors and the 
Maxillary Plane 


The angle between the upper central incisors and 
the maxillary plane helps in analyzing the incline 
of the upper anterior teeth. Its normative value is 
110°. The maxillary plane is constructed by pass- 
ing a line through the anterior nasal spine and pos- 
terior nasal spine on the traced maxilla (Fig. 9.17). 


9.6.3 Angle Between the Lower 
Incisors and the Mandibular 
Plane 


The angle between the lower incisors and the 
mandibular plane helps in analyzing the incline 
of the lower anterior teeth. Its normative value is 
95°. The mandibular plane can be constructed 
utilizing various methods, the simplest one is by 
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Fig.9.17 Upper central incisors to maxillary plane angle. 
Its normative value is 110° 


m 
DA 


Fig. 9.18 Lower incisors to mandibular plane angle. Its 
normative value is 95° 











drawing a line tangent to the lower border of the 
traced mandible (Fig. 9.18). 


9.6.4 Protrusion of Maxillary Incisors 


The protrusion (anteroposterior position) of the 
maxillary incisors is measured as the distance 
between the incisal edge of the maxillary cen- 
tral incisors and the line obtained passing 
through the A and pogonion points (A—pogonion 
line). Its mean normative value is 2.7 mm ante- 
rior to that reference line and ranges between 
5.0mm anterior and 1.0 mm posterior (Fig. 9.19). 


144 





Fig. 9.19 Distance from the incisal edge of the upper 
central incisors to A-pogonion line. Its mean normative 
value is 2.7 mm anterior to that reference line and ranges 
between 5 mm anterior and mm posterior 


This particular measurement is reliable only if 
the pogonion point is in its normal anteroposte- 
rior position; for example, in a case of a too pos- 
terior pogonion, this analysis can produce a false 
diagnosis of too protruding upper incisors. 


9.7 Skeletal Cephalometric 


Analysis 


The vertical and anteroposterior spatial relation- 
ship between the jaws and between the jaws and 
other skeletal structures can be studied in depth 
with cephalometry. The following parameters are 
part of a more complex modern analysis pub- 
lished by James McNamara in 1984 [10, 11]. 


Maxilla to Cranial Base 
Anteroposterior Assessment 


9.7.1 


This measurement utilizes a vertical reference 
line passing through the nasion. The A point, 
in an ideal adult subject, should be 1 mm ante- 
rior to the reference line (Fig. 9.20). As for the 
possibility of discrepancy between the clinical 
and cephalometric observation of the maxil- 
lary anteroposterior position, James McNamara 
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Fig. 9.20 McNamara’s maxilla to cranial base anteropos- 
terior assessment. The A point, in an ideal adult subject, 
should be 1 mm anterior to the reference line 


suggests that “the clinical examination should take 
precedence. Treating a patient only in accordance 
with cephalometric norms must be avoided” [11]. 


9.7.2 Mandible to Cranial Base 
Anteroposterior Assessment 


This measurement also utilizes a vertical refer- 
ence line passing through the nasion. In an ideal 
adult subject, the pogonion should be comprised 
from 2 mm posterior to 4 mm anterior to the ref- 
erence line (Fig. 9.21). 


9.7.3 Mandible to Maxilla Assessment 


To study the relationships between the mandible 
and maxilla, McNamara proposed the construc- 
tion of a triangle (Fig. 9.22) consisting of the 
length of the mandible, measured as the distance 
from the condylion to the gnathion (Co—Gn); the 
length of midface, measured as the distance from 
the condylion to the A point (Co—A point); and 
the lower anterior facial height, measured as the 
distance between the anterior nasal spine and 
the menton (ANS—Me). Utilizing Table 9.1, it is 
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Fig. 9.21 McNamara’s mandible to cranial base antero- 
posterior assessment. The point pogonion, in an ideal 
adult subject, should be comprised from 2 mm posterior to 
4 mm anterior to the reference line 





Fig. 9.22 McNamara’s mandible to maxilla assessment. 
A triangle is constructed utilizing the length of the man- 
dible, measured as the distance from the condylion to the 
gnathion (Co—Gn); the length of midface, measured as the 
distance from the condylion to A point (Co—A point); and 
the lower anterior facial height, measured as the distance 
between the anterior nasal spine and the menton 
(ANS-—Me). The proportions between each of these three 
distances, in ideal subjects, are reported in Table 9.1 
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Table 9.1 McNamara’s composite norms representing 
the relationship between the midfacial length, mandibular 
length, and lower anterior vertical height 


Midfacial length Mandibular Lower anterior 


(mm; Co—A length (mm; facial height 
point) Co-—Gn) (mm; ANS—Me) 
80 97—100 57-58 
81 99-102 57-58 
82 101—104 58-59 
83 103—106 57-58 
84 104—107 59-60 
85 105-108 60—62 
86 107-110 60-62 
87 109-112 61-63 
88 111-114 61-63 
89 112-115 62—64 
20 113-116 63—64 
91 115-118 63—64 
92 117—120 64—65 
93 119—122 65—66 
94 121-124 66-67 
95 122-125 67—69 
96 124-127 67—69 
oF 126-129 68-70 
98 128-131 68-70 
99 129-132 69-71 
100 130-133 70-74 
101 132-135 71-75 
102 134-137 76-76 
103 136-139 73-77 
104 137—140 74-718 
105 138-141 75-79 


Co—A point condylion to the A point, Co—Gn condylion to 
the gnathion, ANS—Me anterior nasal spine to the menton 


possible to correlate, for any given midfacial 
length, the range of corresponding normal man- 
dibular length and corresponding normal lower 
anterior facial height. 


9.8 Soft Tissue Cephalometric 


Analysis 


Many of the soft tissue cephalometric measure- 
ments can also be done on the life-size clinical 
photographs and directly on the subject, as 
anthropometric measurements. Each of the fol- 
lowing examples of soft tissue analysis is 
presented utilizing a tracing and a photograph of 
two different subjects for comparison. 
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Fig.9.23 Vertical proportion measured over a cephalometric tracing obtained from a lateral cephalometric radiograph 
(a) and over a profile view clinical photograph (b) of two different subjects 


9.8.1 Vertical Proportions 

The proportion of the upper and lower face can 
be evaluated dividing the vertical distance 
between the glabella and soft tissue menton at the 
subnasale point; the distance from glabella to 
subnasale should be equal to that from subnasale 
to soft tissue menton. The upper lip should be 
one-third of the subnasale to soft tissue menton 
vertical distance, whereas the lower lip should be 
about two-thirds (Fig. 9.23). 


9.8.2 Nasofacial Angle 


The nasofacial angle is formed by the intersec- 
tion of the line drawn from glabella to soft tissue 
pogonion with a line drawn along the outline of 
the nasal dorsum. The average values range from 
30° to 35° (Fig. 9.24). 


9.8.3 Nasomental Angle 


The nasomental angle is constructed by drawing 
a line along the outline of the nasal dorsum and a 


line connecting the tip of the nose to soft tissue 
pogonion (E-line). The average values range 
from 120° to 132° (Fig. 9.24). 


9.8.4 Mentocervical Angle 


The mentocervical angle is formed by the inter- 
section of the E-line with a tangent to the sub- 
mental outline. The average values range from 
120° to 132° (Fig. 9.24). 


9.8.5 Submental-Neck Angle 


The submental—neck angle is formed by the tan- 
gents to the submental and neck outlines. The 
average value is 126° in men and 121° in women 
(Fig. 9.24). 


9.8.6 Subnasal Vertical 


A vertical line drawn through the subnasale can 
be used as a reference to assess the prominence 
of the upper and lower lip as well as the chin. 


9.10 The Maxillomandibular Complex Concept 
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Fig. 9.24 Nasofacial, nasomental, mentocervical, and 
submental—neck angles measured over a cephalometric 
tracing obtained from a lateral cephalometric radiograph 


Before selecting the subnasale as a reference, it is 
essential to obtain the natural head position and 
to exclude a regional deformity of the subnasal 
region itself, such as a prominent or recessive 
nasal spine, an overgrowth of the caudal septum, 
or any other condition leading to a malposition of 
the subnasale point. 

The upper lip should be 1—2 mm in front of the 
subnasal vertical reference line, the lower lip 
should be on the line or | mm posterior to it, and 
the pogonion soft should be 1—4 mm posterior to 
it (Fig. 9.25). 


9.8.7 Nasolabial Angle 


The nasolabial angle is formed by the intersec- 
tion of a columella tangent and an upper lip tan- 
gent. In an adult sample with an ideal occlusion 
and well-balanced face [11], the average value 
was 102°, with a standard deviation of 8° for both 
males and females. The angle can be further sub- 
divided to assess the columella and the upper 
labial inclines independently utilizing a horizon- 
tal line passing through it (Fig. 9.26). Also, for 


(a) and over a profile view clinical photograph (b) of two 
different subjects 


this parameter, special effort should be made to 
detect any abnormal position of the subnasale 
point before judging the incline of the columella 
and the upper lip. 


9.9 The Points, Lines, and Angles 


Difficult to Trace 


Sometimes, one or more of the points, lines, or 
angles are difficult to identify and trace as a result 
of the subject’s anatomical variability. In these 
cases, instead of mistakenly utilizing a cephalo- 
metric rule to obtain a linear or angular value, it 
is preferable to return to the direct clinical exami- 
nation to assess a facial feature. 


9.10 The Maxillomandibular 
Complex Concept 


In many clinical cases, the findings obtained from 
the dental analysis are closely related to those 
obtained from the facial assessment. For exam- 
ple, a class II dental occlusion with a mandibular 
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Fig. 9.25 Subnasal vertical 
reference line measured over 
a cephalometric tracing 
obtained from a lateral 
cephalometric radiograph (a) 
and over a profile view 
clinical photograph (b). A too 
anterior (c) or too posterior 
subnasale (d) needs to be 
detected in advance to avoid 
errors in the construction of 
the reference line 


Fig.9.26 The nasolabial 
angle is formed by the 
intersection of a columella 
tangent and an upper lip 
tangent. The angle can be 
further subdivided to assess 
the columella and the upper 
labial inclines independently 
utilizing a horizontal line 
passing through it (a). A 
clinical case of maxillary 
deficiency in which the whole 
nasolabial angle measures 
103° but the columellar 
component is 0° and the upper 
lip component is 103° (b) 


o ' 
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9.12 Dentofacial Analysis Checklist 


anteroposterior deficiency is usually correlated to 
a specific facial profile with a poor lower lip— 
chin—submental—neck contour, a recessive chin, 
and a relative overprojection of the nasal tip. 

In other cases, a nearly perfect occlusion, either 
spontaneously developed or resulting from previous 
orthodontic treatment, is found in subjects with 
poor facial balance, subjects that at first sight can be 
quite similar to those with a dentofacial deformity. 
Unfortunately, a similar clinical scenario can also 
be seen after a surgical—orthodontic treatment in 
spite of correct dental occlusion having been 
achieved. 

The concept of moving the maxillomandibular 
complex (MMC) backward or forward, upward 
or downward, and rotating clockwise or counter- 
clockwise with jaw surgery is not new in the pro- 
cess of planning orthognathic surgery [12, 13] 
and should be extended in the future to every 
form of facial analysis as a basic tool. 

Figure 9.27a shows the essential dental and 
skeletal components of the MMC obtained from 
a cephalometric tracing. The assessment of the 
spatial position of the MMC considers its antero- 
posterior, vertical, transverse, and the grade and 
point of rotation in clockwise or counterclock- 
wise direction (Fig. 9.27b-—e). 

Figure 9.28 reports an example of a malposi- 
tioned MMC (the clinical case is presented in 
Fig. 9.1). Even if the dental occlusion is accept- 
able, due to previous orthodontic treatment car- 
ried out in his childhood, a developmental 
clockwise rotation of the MMC at the level of the 
anterior nasal spine is responsible for the flatten- 
ing of the labiomental fold, the recessive soft tis- 
sue chin, the lack of definition of the mandibular 
border, and the poor chin—neck profile. 


The Role of Dentofacial 
Deformities in Premature 
Aging Appearance 


9.11 


The shapes and volumes of dental, bony, and car- 
tilaginous structures play a fundamental role in 
supporting the soft tissue envelope and greatly 
influence how the face ages. So, many of the 
“dentoskeletal” problems discussed in this chapter 
can be revisited as major determinants of the 
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aging appearance of younger subjects. In particu- 
lar, the conditions classified as midface retrusion, 
paranasal retrusion, mandibular retrusion and 
microgenia, upper and lower anterior teeth retru- 
sion, and anterior vertical excess have the same 
effect, that of poorly supporting the soft tissue. 
In Chap. 10, the intimate relationships of 
dentofacial deformities and a prematurely aged 
appearance are considered again in Sect. 10.1. 


9.12 Dentofacial Analysis Checklist? 


e Is the face symmetric? 
Oo Yes 
o No, because... 
e Is the upper facial third symmetric? 
Oo Yes 
o No, because... 
e Are the eye globes symmetric? 
Oo Yes 
o No, because... 
e Is the middle facial third symmetric? 
Oo Yes 
o No, because... 
e Is the lower facial third symmetric? 
Oo Yes 
o No, because... 
e In the frontal view, the facial shape is: 
o Wide 
o Narrow 
o Long 
o Short 
e Inferior scleral show: 
o No 
o Yes, right... mm. Left... mm 
e Define the malar eminence: 
o Hypoplastic 
o Balanced 
o Pronounced 
e The total facial profile is: 
o Straight 
o Slightly concave 
o Concave 
o Slightly convex 
o Convex 


‘Section 2 on Springer Extra Materials (extras.springer. 
com). 
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e Define the paranasal region (pyriform aperture): 
o Correct 
o Hypoplastic (retrusive) 
e Are the lips symmetric? 
Oo Yes 
o No, because... 
e Is the lip seal reached with muscular strain? 
Oo Yes 
o No 
e Is the lip seal maintained when the perioral 
musculature is relaxed? 
Oo Yes 
o No 
e In profile view, are there a series of gentle 
curves from the nasal tip to the soft tissue 
menton, without straight traits and a unique 
well-defined angle at the stomion? 
Oo Yes 
o No, because... 
e The upper lip profile is: 
o Normally projected 
o Too anterior 
o Too posterior 
e Define the nasolabial angle: 
o Ideal 
o Too acute 
O Too obtuse 
e The lower lip profile is: 
o Normally projected 
o Too anterior 
o Too posterior 
e Define the maxillary incisors and gingival dis- 
play when smiling: 
o Absence of upper incisors display 
o Poor upper incisors display 
o Ideal upper incisors and gingival display 
(slightly above the gingival margin) 
o Increased (esthetically acceptable gingival 
display) 
o Excessive gingival display 
e The anteroposterior projection of the upper 
frontal teeth is: 
o Ideal (balanced with the facial profile) 
o Too anterior 
o Too posterior 
e Is the bony chin symmetric? 
Oo Yes 
o No, because... 
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Is the external chin shape symmetric? 
Oo Yes 

o No, because... 

Does the chin maintain its symmetry during 
smiling? 

oO Yes 

o Dynamic asymmetry due to... 

In the frontal view, the chin shape is: 
o Wide or narrow 

O Vertically long 

O Vertically short 

The chin profile is: 

o Balanced 

o Too protrusive 

o Too recessive 

The soft tissue pogonion is: 

o Too posterior to labrale inferior (Li) 
o Slightly posterior (balanced) to Li 
o Vertical to Li 

o Anterior to Li 

Define the chin shape: 

o Pointed 

o Large 

O Square 

O Witch’s chin (ptotic chin) 

o Cleft chin 

Elites 

The labiomental fold is: 

o Balanced 

o Deep 

o Shallow 

The vertical lower lip/chin ratio is: 

o Balanced 

O Long lip and short chin 

o Short lip and long chin 

Define the mandibular size relative to the 
whole face: 

o Balanced 

o Small 

o Big 

Define the mandibular incline: 

o Ideal 

o Clockwise rotated 

o Counterclockwise rotated 

Define the mandibular border definition from 
angle to chin: 

o Ideal 

o Poor 


9.12 Dentofacial Analysis Checklist 
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Fig.9.27 The maxillomandibular (MMC) complex traced 
from a subject with good occlusal relationship (a). The 
assessment of spatial position of the MMC in profile view 
should consider its vertical and sagittal position (b), as 
well as its grade, point, and direction of rotation. A coun- 
terclockwise-rotated MMC on the anterior nasal spine 
produces a prominent soft tissue chin with little influence 


on the upper incisors (c), whereas the opposite rotation is 
responsible for a recessive chin again with little influence 
on the upper incisors (d). A clockwise-rotated MMC cen- 
tered on the occlusal plane at the level of first molars pro- 
duces the elongation of the lower third of the face as well 
as an advancement of the anterior nasal spine and a set 
back of the chin profile (e) 
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Fig. 9.28 The tracing of the MMC of the clinical case 
presented in Fig. 9.1. The clockwise rotation at the level 
of the anterior nasal spine of the MMC is responsible for 
the flattening of the labiomental fold, the recessive soft 
tissue chin, the lack of definition of the mandibular bor- 
der, and the poor chin—neck profile 


e Define the throat length: 
o Ideal 
o Too short 
O Too long 
e Define the throat incline: 
o Ideal 
o Excessively down oriented 
e Define the cervicomental angle: 
o Ideal 
o Too acute 
o Too obtuse 
e Is the dental occlusion symmetric with the face? 
Oo Yes 
o No, because... 
e Do the upper and lower dental midlines coin- 
cide with each other? 
Oo Yes 
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o No, because... 
e Are the upper incisors in front of the lower 
incisors (Overjet)? 
Oo Yes 
o Yes, but they are horizontally separated 
(increased overjet) 
o No (reverse overjet) 
e Is the upper arch wider than the lower one? 
Oo Yes 
o No, because of bilateral dental crossbite 
o No, because of unilateral dental crossbite 
O Right crossbite 
o Left crossbite 
e Define the vertical relationship between upper 
and lower incisors (overbite): 
o Ideal overbite 
o Deep bite 
o Open bite 
e Define the soft tissue envelope thickness of 
the face: 
o I Extremely thin (pathological) 
o H Thin 
o MI Slightly thin 
o IV Ideal thickness for age and sex 
oO V Slightly thick 
o VI Thick 
Oo VII Extremely thick (extremely obese 
patients) 


9.13 Dentofacial Deformities: 
Preferred Terms’? 


e Alar crease junction. The most posterior point 
of the curved line formed by the alar crease as 
seen in profile view; it is utilized as a land- 
mark for measuring tip projection. 

e Anterior nasal spine. The most anterior point 
in the traced maxilla (tip of the nasal spine). It 
is a cephalometric reference point. 

e Cephalometric tracing. The pencil drawing 
obtained by tracing from a cephalogram onto 
an acetate matte paper, the outline of some of 
the anatomical structures like teeth, facial and 
cranial bones, and soft tissue profile. 


*Section 3 on Springer Extra Materials (extras.springer. 
com). 
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Cheekbone point. In a subject with a balanced 
middle facial third, it is the apex of osseous 
cheekbone that is located 20-25 mm inferior 
and 5—10 mm anterior to the outer canthus of 
the eye when viewed in profile and is 
20-25 mm inferior and 5—10 mm lateral to the 
outer canthus of the eye when viewed fron- 
tally [3]. A flat cheekbone point is often asso- 
ciated with malar deficiency and maxillary 
hypoplasia. 

Chin deficiency. Refers to a lack of anterior 
projection of the chin outline. 

Chin pad. The thick soft tissue overlying the 
bony chin. 

Condylion. The most posterosuperior point on 
the outline of the mandibular condyle seen on 
lateral cephalograms. It is a cephalometric ref- 
erence point. 

Crossbite. When one or more of the maxillary 
teeth are lingually (internally) positioned rela- 
tive to the respective mandibular teeth. The 
anterior crossbite is also called reverse 
overyjet. 

Dental classes. The classification of the sagit- 
tal relationship between the dental arches. 
Class I: normal posteroanterior relationship 
between the two dental arches. Class II: too 
anterior upper dental arch and/or too posterior 
lower dental arch. Class III: too posterior 
upper dental arch and/or too anterior lower 
dental arch. 

Dental crowding. The absence of alignment 
between adjacent teeth. It is usually graded 
from mild to severe crowding. 

E-line (esthetic line). A reference line con- 
necting the tip of the nose to the most anterior 
point of the chin contour (soft tissue 
pogonion). 

Glabella (soft tissue glabella). The most 
prominent anterior point in the midsagittal 
plane of the forehead [9]. It is influenced by 
pneumonization of the frontal sinus and varies 
widely in posteroanterior position. 

Gnathion. The most anteroinferior point on 
the outline of the mandibular symphysis seen 
on lateral cephalograms. It is a cephalometric 
reference point. 

High/low mandibular plane angle. The exces- 
sive clockwise (high) or counterclockwise 
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(low) rotation of the mandibular plane. The 
high mandibular plane angle is correlated with 
the hyperdivergent facial pattern and the long 
face; the low mandibular plane angle is corre- 
lated with the hypodivergent facial pattern and 
the short face. 

Hyperlhypodivergent facial pattern. The 
increased (hyperdivergent) and decreased 
(hypodivergent) anterior facial height in rela- 
tion to the posterior facial height (see also 
high/low mandibular plane angle). 
Labiomental fold (mandibular sulcus con- 
tour). The horizontal skin depression that sep- 
arates the chin from the lower lip. It varies 
from a flat curve to a deep sulcus. 

Labrale inferior. A point indicating the muco- 
cutaneous border of the upper lip. The most 
anterior point of the upper lip (usually). It is a 
cephalometric reference point. 

Labrale superior. The median point in the 
lower margin of the lower membranous lip. 
Lip support. The action of the anterior teeth 
and their surrounding alveolar bone in shaping 
the lips. 

Dentoalveolar _ protrusion/retrusion. The 
abnormal forward (protrusion) or backward 
(retrusion) position of the teeth and their 
alveolar bone in respect to the basal bone of 
the jaws. It can involve the maxillary and/or 
mandibular dental arches. 

Malar eminence. The point of maximal outer 
projection of the malar region. 

Mandibular deficiency. The hypoplasia of the 
whole mandible. It is the most common cause 
of class II dentofacial deformities. 
Mandibular plane. A cephalometric reference 
plane constructed by drawing a line tangent to 
the traced mandibular border. 

Maxilla point. The most anterior point on 
the continuum of the cheekbone-—nasal-—lip 
contour described by Arnett and Bergman [3]; 
it is an indicator of maxillary anteroposterior 
position. 

Maxillary plane. A cephalometric reference 
plane constructed by drawing a line passing 
through the anterior nasal spine and the poste- 
rior nasal spine on the traced maxilla. 
Menton. The lowest point on the symphy- 
seal shadow of the mandible seen on lateral 
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cephalograms. It is a cephalometric reference 
point. Soft tissue menton — The lowest point on 
the contour of the soft tissue chin found by drop- 
ping a perpendicular line through the skeletal 
menton. It is a cephalometric reference point. 
Microgenia. This term refers to an under- 
projected chin independently from occlusal 
consideration. 

Muscle strain. The flattening of the chin out- 
line due to muscular contraction produced to 
achieve lip seal. It is a frequent finding in 
many dentofacial deformities (dental and skel- 
etal open bite, dental and skeletal class II). 
Nasion. The most anterior point on the fronto- 
nasal suture in the midsagittal plane. It is a 
cephalometric reference point. Soft tissue 
nasion — The point of greatest concavity in the 
midline between the forehead and the nose. 
Neck-throat point. The more posterior—supe- 
rior point of the submental—neck outline. 
Occlusal plane. The line bisecting the over- 
lapping cusp of the first molars and the incisal 
overlap. 

Overbite. The vertical overlap of the incisors 
obtained when the two dental arches occlude 
together. Deep bite — Excessive vertical over- 
lap between upper and lower incisors. Open 
bite — In this condition, there is no overlap but 
a vertical separation. 

Overjet. The horizontal overlap of the upper 
incisors in front of the lower incisors. 
Normally, it is 2-3 mm due to the thickness of 
the edge of the upper incisors. Increased over- 
jetis the excessive horizontal distance between 
the upper and lower incisors. Reverse overyjet 
(anterior crossbite) — If the lower incisors are 
in front of the upper incisors. 

Platysma bands (“turkey gobbler” effect). The 
vertical skin bands, usually one for each side, 
of the aging submental and neck region. It is 
caused by platysma muscle attenuation, 
lengthening, and dehiscence, along with fat 
accumulation, skin excess and photodamage. 
Pogonion. The most anterior point of the bony 
chin contour. It is a cephalometric reference 
point. Soft tissue pogonion — The most promi- 
nent or anterior point of the chin contour. It is 
a cephalometric reference point. 


9 Dentofacial Deformities 


Point A. The most posterior midline point in 
the anterior concavity of the traced maxilla 
situated between the anterior nasal spine and 
the most inferior point on the alveolar bone 
overlying the maxillary incisors. It is a cepha- 
lometric reference point. 

Posterior nasal spine. The most posterior 
point of the palatine bone on the traced max- 
illa. It is a cephalometric reference point. 
Pronasale. The tip of the nose. The most 
prominent or anterior point of the nose. 
Scleral show (inferior scleral show). The pres- 
ence of a strip of white sclera between the iris 
and the lower lid margin with the subject in 
natural head position and straight gaze. It may 
be a sign of exophthalmos, previous trauma, 
prior surgery, lower lid laxity, or dentofacial 
deformities with maxillary hypoplasia. 
Skeletal classes. The classification of sagittal 
relationship between maxilla and mandible. 
Class I: normal posteroanterior relationship 
between maxilla and mandible. Class II: too 
anterior maxilla and/or too posterior mandi- 
ble. Class III: too posterior maxilla and/or too 
anterior mandible. 

Subnasale. The point at which the columella 
merges with the upper lip in the midsagittal 
plane [9]. It varies widely in relation to 
caudal septum prominence and nasal spine 
morphology. 

Throat length. The distance between the neck— 
throat point and the soft tissue menton on the 
lower facial outline. The throat length is pref- 
erably assessed clinically as short or long and 
not measured instrumentally [3]. 

Witch’ s chin deformity (ptotic chin). The flat- 
tening and ptosis of the chin pad associated 
with the deepening of the submental crease. 
It can be age related or iatrogenic. 
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